Vagal cardiopulmonary reflexes after left ventricular deafferentation.
Cardiac transplantation and chronic myocardial infarction interrupt vagal afferent nerve fibers, which originate mainly from the ventricles. Marked abnormalities of reflexes mediated by cardiopulmonary receptors with vagal afferent fibers have been demonstrated after both cardiac transplantation and chronic myocardial infarction. The relation between these reflex abnormalities and ventricular deafferentation is not known. To further assess this relation, we investigated the effects of left ventricular (LV) deafferentation on the control of renal sympathetic nerve activity (RSNA) by the vagal cardiopulmonary reflex in chloralose-anesthetized, mechanically ventilated dogs with sinoaortic denervation. Responses of left atrial pressure (LAP) and RSNA to hemorrhage and volume expansion were measured before and after application of 88% phenol to either the inferoposterior LV (n = 12) or the entire LV (n = 14). In control experiments, measurements were made before and after application of saline to the LV (n = 12). Reflex sensitivity (percent change in RSNA per mm Hg change in LAP) measured during volume expansion was mildly attenuated after both total (prephenol, -9.1 +/- 0.7; postphenol, -6.6 +/- 0.7; P < .05) and inferoposterior (pre, -12.5 +/- 1.8; post, -8.1 +/- 0.6; P = .055) LV deafferentation. Reflex sensitivity measured during hemorrhage was not significantly altered by inferoposterior or total LV deafferentation. Epicardial saline had no significant effect on reflex sensitivity values measured during either volume expansion or hemorrhage. Reflex inhibition of RSNA in response to intracoronary nicotine was abolished after phenol application, indicating adequate ventricular deafferentation. Phenol application had no significant effect on LAP-myocardial segment length relations measured by sonomicrometry (n = 6). Interruption of vagal afferent input from the LV has only modest effects on the control of RSNA by the vagal cardiopulmonary reflex. These data indicate that there is considerable redundancy in the vagal cardiopulmonary reflex such that receptors from the lungs and other cardiac chambers can largely compensate for the loss of afferent input from the LV.